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An Introduction to
Dollar Unit
Sampling
A Modern, Easy, Efficient Technique

A second advantage is that DUS is
an efficient statistical technique.
Because DUS tends to choose large
dollar value items, the method usually
tests more total dollars of a population
than an attribute or variables sampling
plan of the same sample size.
A further advantage of DUS is that
the method allows several asset or
several liability accounts to be con
sidered as one population for purposes
of statistical sampling. For example,
several current asset accounts might
be added together and one DUS test
used to audit them all. Since the
sampling unit is the dollar, homogenei
ty of the sampling unit is maintained.2
The ability to begin DUS work at in
terim dates is another favorable aspect
of the method. Auditors can begin
testing even before the book value of
the population is known, and the work
can be completed at year-end. Several
other advantages of DUS exist and are
pointed out in the following sections.

by Janet L. Leichti
Selecting a Sample

Statistical sampling techniques help
auditors to make objective audit deci
sions in a number of audit situations.
Two statistical sampling techniques
which are widely used are attribute
sampling and variables sampling. At
tribute sampling is employed in com
pliance testing for internal controls and
variables sampling is used when con
clusions in dollar terms are desired.
Dollar unit sampling (DUS) is a
modern, easy, and efficient statistical
sampling technique which enjoys
many of the advantages of both at
tribute and variables sampling. Also,
there are several advantages to DUS
which are unique among sampling
plans.

Overview and Advantages
DUS differentiates itself from other
types of sampling by defining the
sampling units as the individual dollars
in the population rather than using the
physical items. For example, a popula
tion of 2000 invoices totaling $168,000
contains 168,000 dollar units and 2000
physical units. The dollar units rather
than the physical units are selected for
testing under DUS and the results of
the evaluation are given in dollar
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terms. The results indicate, at the
specified confidence level, the amount
of possible dollar error in the popula
tion. By comparing materiality, also in
dollar terms, to possible error in the
population the auditor decides whether
to accept or reject the book value of
the population as being fairly stated.

One of the advantages of DUS is
that the method tends to include large
book value items in the sample.1 While
each dollar unit in DUS has the same
chance of being chosen, the probabili
ty of selection of the physical unit is
proportional to the dollar size of the
unit. For example, suppose there is a
$16,800 invoice in the population of
2000 invoices totalling $168,000 used
above. Under traditional sampling
methods, each physical unit has an
equal chance of being selected; i.e., is
a 1/2000th chance of selecting the
$16,800 invoice. Under DUS, each
one-dollar unit in the invoice could be
chosen, so there is a 16,800/168,000
or 10 percent chance that the invoice
is selected. If the auditor believes the
larger errors are in the larger items,
DUS is a good sampling method to
use.

Selection of the units to be included
in the sample is one of the initial steps
in a DUS test. Before selecting the ac
tual dollar units in the population which
will be tested, the auditor must make
several preliminary determinations.
Preliminary Determinations. In any
statistical sampling test, the auditor
decides on the objectives of the test
and defines both the population and
the errors. Using the audit of accounts
receivable as an example, the objec
tive of the test might be to establish the
existence of receivables and to deter
mine whether receivables are fairly
stated. DUS can then be used to select
individual accounts for confirmation
and to evaluate the results. The
population would be defined as the
receivables at a particular date and an
error might be defined as a discrep
ancy between the book and true
amounts.
The confidence level, which is the
complement of sampling risk, is also
specified at this early stage. Sampling
risk is the risk of concluding the
population does not contain material
error when in fact, there is material er
ror in the population. Sampling risk is
generally set at a low level such as 10
percent or 5 percent. For these levels
of sampling risk, the corresponding
confidence levels are 90 percent and
95 percent.

Materiality for the population being
tested is also established. Materiality
is the amount of uncorrected error re
maining in the accounts which would
cause the accounting information to be
misleading. The auditor is required by
Statement on Auditing Standards 47 to
consider preliminary estimates of
materiality when planning audit
procedures.3 Materiality is generally
set in relation to the totals of the finan
cial statements. To determine
materiality for a specific account or
group of accounts, as needed in DUS,
the auditor estimates the amount of
uncorrected error in the account or
group of accounts being tested by
DUS, which when combined with er
rors in other accounts, would cause
the accounting information to be
misleading. The materiality amount is
used in figuring sample size.
Two final items are determined
before sample size is computed. First,
the number of errors the auditor ex
pects in the sample is estimated. The
auditor may refer to prior years’ work
or perform a preliminary sampling plan
of about 30 items to estimate the
number of expected errors. Second,
the book value of the account or group
of accounts being tested by DUS is
established.
Sample Size. With determinations
of confidence level, materiality,
number of expected errors, and
population book value, the auditor
computes the sample size by the
following formula:

TABLE 1
Upper Error Limit Factor Table
Confidence Levels
Number
of
errors

95%

90%
UEL
factor

PGW
factor

UEL
factor

PGW
factor

0

2.31

—

3.00

—

1
2
3
4
5

3.89
5.33
6.69
8.00
9.28

.58
.44
.36
.31
.28

4.75
6.30
7.76
9.16
10.52

.75
.55
.46
.40
.33

6
7
8
9
10

10.54
11.78
13.00
14.21
15.41

.26
.24
.22
.21
.20

11.85
13.15
14.44
15.71
16.97

.33
.30
.29
.27
.26

11
12
13
14
15

16.60
17.79
18.96
20.13
21.30

.19
.19
.17
.17
.17

18.21
19.45
20.67
21.89
23.10

.24
.24
.22
.22
.21

20
25
50
75
100

27.05
32.72
60.34
87.37
114.07

.14
.13
.09
.08
.06

29.07
34.92
63.29
90.89
118.07

.19
.16
.12
.10
.08

Note: PGW is precision gap widening
Source: Leslie, Donald A., Albert D. Teitlebaum, and Rodney J. Anderson.
Dollar-Unit Sampling, Toronto, Copp Clark Pitman, 1979, back cover.

UEL factor x BV
M

where:
n = sample size
UEL factor = upper error limit
factor (from Table 1)
BV = book value of population
M = materiality for population

The UEL (upper error limit) factor is
obtained from Table 1. The upper er
ror limit is the amount of possible er
ror in the population. The UEL factor
is read from the table by finding the in
tersection of the number of expected
errors (rows) and the confidence level
(columns). An example involving a
population of sales invoices illustrates
how to use Table 1 and how to com
pute n.

Assume:
Book value of sales invoices
$168,000
Number of sales invoices
2,000
Confidence level
90%
Number of expected errors in the sample
0
Materiality for sales invoices
$ 5,000
The UEL factor for zero expected er
rors and a 90 percent confidence level
is 2.31. The sample size is then
computed:
n

=

2.31 x 168,000
5000

=78

Seventy-eight dollar units are selected
from a population of 168,000 dollar
units. Note that there is a possibility
that fewer than 78 invoices will be
selected for testing, as two or more
dollar units may fall within the same
invoice.

Fixed Interval Sample Selection.
Once the sample size is determined,
the dollars to be tested are chosen.
One simple method of selecting sam
ple items is the fixed interval sample
selection method.
To apply the fixed interval method,
the auditor determines the average
sampling interval (ASI) or the number
of dollars between the dollar units
selected for testing. ASI equals the
book value of the population divided by
the sample size: ASI = BV/n. In our
example, ASI = 168,000/78 = 2154.
Every 2154th dollar in the population
of sales invoice is selected for testing.
In addition to computing the ASI, the
auditor must obtain a listing of the
population members with a cumulative
dollar total after each. With current
computer abilities and availability, the
client should be able to supply the
The Woman CPA, January, 1986/5

Recall that

TABLE 2
Example of Fixed Interval Selection Method
Sales
Invoice
Number

1
2
3
4

5
•
•
•
1998
1999
2000

Amount of
Sales
Cumulative
Invoice
Total

$2,000
1,000
2,000
6,000

$ 2,000
3,000
5,000
11,000

50

11,050
•
•
•
166,850
166,925
168,000

•
•
•

25
75
1,075

Sales
Invoice
Selected

Cumulative
Dollar
Selected

1000 (random number)

3154
5308
7462
9616
•
•
•

(1000 + 2154)
(3154 + 2154)
(5308 + 2154)
(7462 + 2154)

•
•
•
166,858 (1000 + 77x2154)

Note: Fixed interval or ASI equals 2154.

auditor with a listing of the cumulative
totals.
To begin the selection of the sam
ple, the auditor chooses a random
number between 1 and ASI. The dollar
corresponding to the random number
is chosen as the first unit in the sam
ple. ASI is added to the random
number to determine the second
number. The remaining dollar units to
be sampled are determined by adding
ASI to the previous total until the
auditor has exhausted the population.
Table 2 presents an example of fixed
interval selection.
In the example in Table 2, assume
the auditor chooses 1000 as the ran
dom number between 1 and ASI; the
first dollar selected is the 1000th dollar
of the population. Since the first in
voice is for $2,000, the 1000th dollar
unit falls in that invoice and it is
selected for inclusion in the sample.
The second dollar unit to be selected
is 3154 (1000 + 2154). By studying the
Cumulative Total column in table 2,
one can see that invoice 2 contains
cumulative dollars 2001 through 3000
and the cumulative dollars in invoice
3 are 3001 through 5000. Thus, dollar
3154 falls in invoice 3.
The next three dollar units selected
are 5308, 7462, and 9616 (see table 2
6/The Woman CPA, January, 1986

BV
BV
n or n =
and that

ASI =

for calculations). All three of these
dollar units fall in the same physical
unit, sales invoice 4. This is perfectly
acceptable and illustrates why DUS is
an efficient sampling method.
Although 78 dollar units are selected
for testing in this example, no more
than 76 sales invoices are examined.
The example also illustrates that large
invoices have a high probability of be
ing chosen. In fact, any invoice total
ling $2154 or more is automatically
included in the sample.
Additional dollar units are selected
for the sample by adding ASI, 2154, to
the previous cumulative total. In this
example, the final dollar selected is
166,858 (1000 + 77 x 2154).
Interim Testing. Because of the
crunch of year-end work, auditors often
try to perform as many audit pro
cedures as possible before year-end.
DUS can begin at an interim date even
though the auditor cannot determine
the total sample size until year-end.
To utilize the formula for sample size
given above, the auditor needs the
book value of the population. Unfor
tunately, the final book value is not
known at an interim date. Still, ASI can
be computed before year-end and
used to select sample members even
though the total sample size is not
known until later.

n=

UEL factor x BV
M

Therefore,

BV = UEL factor x BV

ASI

and

M

ASI

=

M.
UEL factor

ASI is then used as in Table 2 to select
units for testing.
To compute ASI for use in interim
testing in the sales invoice example,
materiality of 5000 is divided by 2.31,
the UEL factor. The result, 2164, is
quite close to the ASI computed
earlier. After selecting a random
number corresponding to a dollar unit
between 1 and 2164, the auditor
chooses every 2164th dollar for
testing. This continues until the dollars
comprising the book value of sales
invoices at the interim date are ex
hausted. At year-end, the auditor con
tinues testing through the entire
population. At that time, the final sam
ple size is known.

How to Evaluate
the Results
Once sample size (or, if performing
tests at interim dates, ASI) is known,
and the DUS sample is selected, the
auditor performs the test procedures
and evaluates the results. The
achieved upper error limit (achieved
UEL), the auditor’s best estimate of the
possible amount of error in the popula
tion, is then calculated. By comparing
achieved UEL to materiality, the
amount of error the auditor is willing to
tolerate in the population, a decision
on whether to accept the client’s
assertion as to the book value of the
population can be made. For example,
suppose that, in independent cases,
the auditor discovers no errors, one
large (100 percent) error, one
moderate (less than 100 percent) er
ror, and two moderate errors in the
sample.
No Errors. Using the sales invoice
example, assume that no errors are
found in the sample. Although the

sample revealed no errors, there may
still be errors in the remainder of the
population and this must be estimated.
The amount of possible error in the
population when zero sample errors
are found is termed basic precision
(BP). Achieved UEL and BP are equal
when no errors are located in the
sample.
Achieved UEL is calculated by
multiplying the appropriate UEL factor
in Table 1 by ASI. In the sales invoice
example, the UEL factor for 90 percent
confidence and zero errors is 2.31.
Thus:

Factor x ASI =
2.31 x 2154

Achieved UEL
= 4976

While no errors were found in the sam
ple, there may be, at 90 percent con
fidence, as much as $4,976 in error.
The auditor may conclude:
Based on the sample results, and at
a confidence level of 90 percent, the
errors in the sales invoice population
do not exceed $4,976.

One 100 percent Error. Assume
now that the auditor finds one $100 in
voice which is completely erroneous;
it is 100 percent overstated. The
achieved UEL is calculated by using
the UEL factor for one error at 90 per
cent confidence and is shown here:

FIGURE 1
Components of Achieved UEL

Component

How to Calculate1

Example2

BP (basic precision)—the
amount of possible error
in the population when
zero errors are found in
the sample.

UEL factor3 for 0 errors
and selected confidence
level x ASI

2.31 x 2154 = $4976

MLE (most likely error)—
estimation, based on er
rors in the sample, of the
dollar amount of error in
the population.

1.00 x ASI

1.00 x 2154 = $2154

PGW (precision gap
widening)—amount
achieved UEL is increas
ed because errors are
found in the sample.

PGW factor3 for one error
and selected confidence
level x ASI

Achieved UEL (achieved
upper error limit)—the
amount of possible error
in the population.

Sum of the three
components

.58 x 2154 = $1249

$8379

1For one 100% error.
2One 100% error, book value of population = $168,000, 90% confidence,
ASI = 2154.
3From Table 1.

UEL Factor x ASI = Achieved UEL
3.89 x 2154 = 8379

The achieved UEL in this example
can be broken down into three com
ponents: basic precision, most likely
error, and precision gap widening.
Each is discussed below and Figure 1
summarizes their relationships.
Basic precision (BP) was explained
above and remains at the same dollar
level regardless of the number of er
rors found in the sample. At 90 percent
confidence, BP is 2.31 (UEL factor) x
2154 (ASI). For our example popula
tion, for any number of errors, BP is
$4,976.
Most likely error (MLE) is an estima
tion, based on the errors observed in
the sample, of the dollar amount of er
ror in the population. MLE is calculated
by multiplying the number of sample
errors times ASI. In the example with
one error then, we have:

Number of
Sample Errors

x

ASI

=

MLE

1

x

2154

=

2154

This is interpreted as follows: One er
ror was found in a sample of 78 onedollar units. Since the population is
2154 times as large as the sample, it
is most likely that 2154 one-dollar units
are in error.
Precision gap widening (PGW) is the
amount by which the achieved UEL
must be increased because errors are
found. As more errors are located, the
measure of the possible error in the
population becomes less precise. It
follows that error is easier to estimate
in an accurate population than in one
which contains many errors. PGW is

calculated by multiplying the PGW fac
tor from Table 1 by ASI. For the invoice
example, the PGW factor for 90 per
cent confidence and one error is .58
and PGW is:
PGW
factor

x

ASI

=

PGW

.58

x

2154

=

1249

BP, MLE, and PGW are added
together as shown in Table 3 and
Figure 1 to calculate achieved UEL.
Note that for 100 percent errors, the
auditor may calculate achieved UEL in
either of two ways: (1) multiply the UEL
factor by ASI or (2) calculate BP, MLE,
and PGW and then sum.
One Error, Less than 100 percent.
Suppose that, in the sample of 78, an
overstatement error of $25 in one inThe Woman CPA, January, 1986/7

TABLE 3
Evaluation of One 100% Error

Factor*
BP
MLE
PGW
Achieved
UEL

Dollar
Conclusion

=

ASI

X

2.31
1.00
.58

2154
2154
2154

$4976
$2154
$1249

3.89

2154

$8379

*At 90% confidence

TABLE 4
Evaluation of One 25% Error

Factor*

t

X

X

ASI

=

Dollar
Conclusion

BP
MLE

2.31
1.00

1.00
.25

2154
2154

$4976
539

PGW

.58

.25

2154

312

Achieved
UEL

$5827

*At 90% confidence

TABLE 5
Evaluation of Two Errors
Taintings of .50 and .25

Factor*

X

t

X

ASI

=

Dollar
Conclusion

Total of
UEL Component

$4976

BP
MLE

2.31
1.00
1.00

1.00
.50
.25

2154
2154
2154

4976
1077
539

PGW

.58
.44

.50
.25

2154
2154

625
237

Achieved
UEL

$1616
862

$7454

*At 90% confidence

Note: Tainting factors (t) must be evaluated in descending order.
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voice for $100 was discovered. In DUS
samples, sample units in error are said
to be “tainted,” and a tainting factor
(t) is computed by dividing the error
amount by the book value of the
sample item. In this example, it is .25
($25/$100).
The tainting factor is taken into ac
count when calculating the MLE and
PGW components of achieved UEL,
but BP is not affected by the tainting
factor. The MLE and PGW factors are
multiplied by t and then by ASI in find
ing a dollar conclusion. Table 4 shows
the calculation.
Two points about this calculation
need to be made. First, when
calculating the achieved UEL for zero
errors or for only 100 percent errors,
it is not necessary to determine BP,
MLE, and PGW. Achieved UEL can
simply be figured by multiplying the
UEL factor in Table 1 by ASI. When
calculating achieved UEL in cases
where the tainting factor differs from
1.00 (a 100 percent error) however,
BP, MLE, and PGW must be com
puted since the tainting factor affects
the results. Secondly, compare Tables
3 and 4, which show the calculations
of achieved UEL for one 100 percent
error and for one 25 percent error
respectively. Intuitively, one would ex
pect that the total estimated error
would be higher in a population in
which the sample revealed one 100
percent error in an invoice of $100 as
compared to a population in which one
25 percent error in an invoice of the
same size was found. Note that this is
true; the sample of one 100 percent er
ror has an achieved UEL of $8,379
while the one 25 percent error shows
an achieved UEL of $5,827.
Two Errors. In DUS samples in
which more than one error is found,
the errors must be ranked in descen
ding order of the tainting factor to
calculate achieved UEL. Assume two
errors with tainting factors of .50 and
.25 are found. BP remains the same
regardless of the number of errors or
the tainting factors. MLE and PGW
each involve two calculations; one for
each error. The PGW factors are ap
plied to the tainting factors in order.
That is, the PGW factor for one error
is multiplied by the largest tainting
factor (.50) and the PGW factor for two
errors is multiplied by the second tain
ting factor (.25). Table 5 shows the
calculation.

Comparison of Achieved UEL to
Materiality. After computing the
achieved UEL, comparison of that
figure with materiality should be made.
By comparing the best estimate of the
possible extent of error in the popula
tion to the amount of error the auditor
is willing to tolerate, the auditor can
decide whether to accept the book
value of the population as fairly stated
or not. If achieved UEL exceeds
materiality, the auditor may request the
client to record an adjustment to the
account.

Is DUS Appropriate?
Despite the ease of application and
the several advantages of DUS, there
are situations in which the method may
not be the most appropriate. The warn
ings mentioned below are not meant
to discourage the use of DUS, but
rather, are discussed to aid the auditor
in deciding if DUS is the best method
in a particular audit situation.
DUS is especially effective in finding
overstatement errors, but is not as well
suited to locating understatements.
Large accounts, which may be er
roneously stated because of
overstatements, have a high chance of
being selected. In contrast, small ac
counts, which may be small because
of understatement errors, have a pro
portionately smaller chance of being
chosen for a DUS sample. If the
auditor is concerned with understate
ment errors, a sampling method based
on physical unit selection is more
effective.
Another concern with DUS, closely
related to the first, is that DUS fails to
locate errors in accounts with zero
balances. This is a problem in other
sampling techniques as well and
auditors utilize methods other than
sampling to find large understatement
errors. For example, if the auditor is
concerned with unrecorded liabilities,
vendors with balances at the prior
year-end but with zero balances cur
rently might be confirmed.
A further aspect of DUS which
should be considered is the assump
tion that material errors are lurking in
the large accounts.4 If the auditor feels
that many small errors are incor
porated in small accounts, traditional
sampling techniques by physical unit
are more appropriate.
A final concern with DUS is
associated with one of its primary ad

vantages; the results are stated
monetarily. In some instances, error
rate conclusions may be what the
auditor desires and an attribute
method yielding such results should be
employed.

When It's Important...

Measure Up

withMicroMash!

Conclusion
This article presents an introduction
to understanding and implementing
dollar unit sampling. Many decisions
and determinations made by the
auditor for DUS are also used in other
sampling methods, so DUS is not an
entirely new technique. Specification
of the objectives of the test, definitions
of the population and of errors,
materiality, confidence level, book
value of the population, number of
physical units in the population, and
number of expected errors are all used
in other sampling plans. The principle
difference between DUS and other
statistical sampling methods is in the
definition of the sampling units as onedollar units of the population rather
than as physical units. Two other im
portant differences are: the use of tain
ting factors in the evaluation of the
results and the formal inclusion of
materiality in planning the DUS
sample.
DUS is easy to understand and
simple to use. The method is efficient;
it tends to select large physical units
for sample members and often tests
more dollars of a population than other
methods of the same sample size.
Several accounts can be audited
together using DUS and interim testing
is easily implemented and coordinated
with year-end audit procedure. The
conclusion the auditor draws regarding
the fairness of the book value of the
population is stated in dollar terms and
is statistically valid and objective.
Because of the ease of understanding,
applying, and evaluating DUS,
auditors may expect increased use of
the method.Ω
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